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(54) OPTICAL INFORMATION MEDIUM AND METHOD OF MANUFACTURING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the damage and 
dust adhesion to a light transmitting layer and to prevent 
media from being adhered to each other when a number of 
the media are stacked. In an optical information medium 
having an informa tion recording surface on the surface of a 
substrate and the light transmitting layer on the information 
recording surface and irradiated with a laser beam for 

recording or reproduction through the light transmitting f |P j-? "^t'-'^!'? 

SOLUTION: In the optical information medium having ^'^^^ <^ igi^ 

annular information recording surface on a disk shaped 

substrate having a center hole 101 and the annular light 

transmitting layer 102 containing resin on the information 

recording surface and used so that the laser beam for 

recording or reproduction is made incident through the light 

transmitting layer 1 02, the inner peripheral edge of the light 

transmitting layer 102 is constituted of an annular projecting 

part 6. 
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* NOTICES * 




JPO cmd NCIPZ are not responsible for any 
daxaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical information media from which it is the optical information media used so that it 
may have an annular information recording surface, it may have the annular light transmission layer 
which contains resin on this information recording surface and the laser light for record or playback may 
carry out incidence through this light transmission layer on the support base of the shape of a disk which 
has a feed hole, and the inner circumference edge of a Ught transmission layer is constituted by annular 
heights. 

[Claim 2] The optical information media of claim 1 with said annular heights higher 5-300 micrometers 
than the light transmission layer front face of the near. 

[Claim 3] The optical information media of claims 1 or 2 whose thickness of said light transmission 
layer is 30-300 micrometers. 

[Claim 4] Are the approach of manufacturing one optical information media of claims 1-3, and the 
substrate containing said support base which prepared said information recording siuface is laid on a 
rotary table. By considering as the condition tiiat a lock out means to have the disk section closed said 
feed hole, and rotating said substrate with said lock out means, after supplying the coating liquid 
containing resin on said disk section The resin spreading process which spreads said coating liquid on 
said substrate, and forms an annular resin layer. It has the hardening process which forms said light 
transmission layer by hardening a process and said resin layer in this order, a lock out means to estrange 
said lock out means from said substrate ~ alienation — said lock out means — alienation ~ the 
manufacture approach of an optical information media that the inner circumference edge of said resin 
layer rises annularly, and said annular heights are formed in case said lock out means is estranged from 
said substrate in a process. 

[Claim 5] The manufacture approach of the optical information media of claim 4 that the viscosity of 
said resin layer at the time of making said lock out means estrange from said substrate is 500-100,000cP. 

[Claim 6] The manufacture approach of the optical information media of claims 4 or 5 that time amount 
after estranging said lock out means from said substrate until it starts hardening of said resin layer is for 
0.5 - 10 seconds. 

[Claim 7] The manufacture approach of one optical information media of claims 4-6 which do not rotate 
said substrate in a period after estranging said lock out means from said substrate until hardening of said 
resin layer is completed. 

[Claim 8] The manufacture approach of one optical information media of claims 4-6 which rotate said 
substrate at 120 or less rpm of rotational frequencies in a part of period [ at least ] after estranging said 
lock out means from said substrate until hardening of said resin layer is completed. 
[Claim 9] Are the approach of manufacturing one optical information media of claims 1-3, and the 
substrate containing said support base which prepared said information recording surface is laid on a 
rotary table. By considering as the condition that a lock out means to have the disk section closed said 
feed hole, and rotating said substrate with said lock out means, after supplying the coating liquid 
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containing the resin of a^fjj^ivity energy-line hardening mold on saic^Hk section The resin spreading 
process which spreads said coating liquid on said substrate, and forms an annular resin layer. The 1st 
hardening process which irradiates an activity energy line and hardens it to the field except near the 
inner circumference edge of said resin layer while rotating said substrate with said lock out means, It has 
a process and the 2nd hardening process which forms said light transmission layer by [ of said resin 
layer ] irradiating an activity energy line and hardening it near an inner circiraiference edge at least, a 
lock out means to estrange said lock out means from said substrate — alienation — The manufacture 
approach of an optical information media that near the inner circumference edge of said resin layer rises 
annularly, and said annular heights are formed when some resin which exists on said disk section of said 
lock out means moves near the inner circumference edge of said resin layer by the revolution of said 
lock out means in said 1st hardening process. 

[Claim 10] The manufacture approach of the optical information media of claim 9 that the activity 
energy line with which the end of this support shaft is unified in the center of said disk section by said 
lock out means having a support shaft, it unites with said disk section in the said alignment, and a disc- 
like mask member with a larger radius than said disk section is irradiated in said 1st hardening process 
near the other end of said support shaft is intercepted by said mask member. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optical information medias, such as an optical disk only 

for playbacks, and an optical recording disk, and the manufacture approach of those. 

[0002] 

[Description of the Prior Art] In order to call for high capacity-ization of the medixmi by the 
improvement in recording density in recent years since information with huge animation information 
etc. is recorded thru/or saved in optical recording media, such as an optical disk only for playbacks, and 
an optical recording disk, and to respond to this, the researches and developments for a raise in 
recording density have been done briskly. 

[0003] As one of them, shortening record / playback wavelength, and enlarging the numerical aperture 
(NA) of the objective lens of record / playback optical system, and making small the diameter of a laser- 
beam spot at the time of record and playback is proposed so that DVD (Digital Versatile Disk) may see. 
One (4.7GB/(page)) 6 to 8 times the storage capacity of this is attained by changing record / playback 
wavelength into 650nm for DVD from 780nm as compared with CD, and changing NA into 0.6 from 
0.45. 

[0004] However, a tilt margin will become small if high NA is formed in this way. A tilt margin is the 
tolerance of the inclination of the optical recording medium to optical system, and is determined by NA. 
When thickness of the transparence base with which lambda and record / playback light carry out 
incidence of the record / playback wavelength is set to d, a tilt margin is lambda/(d-NA3). 
It is alike and proportional. ** [ if / moreover, / an optical recording medium inclines to a laser beam 
(i.e., wave aberration (comatic aberration) occurs.) / generating of a tilt ] When the refractive index of a 
base is set to n and an angle of inclination is set to theta, a wave aberration multiplier is expressed with - 
(1/2) d- {n2andsintheta-costheta}, NA3/(n2-sin2theta) -5/2. In order to enlarge a tilt margin and to 
suppress generating of comatic aberration from each [ these ] formula, it tums out that what is necessary 
is just to make thickness d of a base small. With DVD, the tilt margin is actually secured by making 
thickness of a base into the abbreviation one half (about 0.6mm) of the thickness (about 1 .2nmi) of CD 
base. 

[0005] By the way, in order to carry out long duration record of the more nearly high-definition dynamic 
image, the structure which can make a base still thinner is proposed. This structure is used as a support 
base for rigid maintenance of the base of the usual thickness, forms a pit and a record layer in that front 
face, prepares a light transmission layer with a thickness of about 0.1mm as a thin base on it, and carries 
out incidence of the record / playback light through this light transmission layer. Since a base can be 
made remarkably thin with this structure compared with the former, the high recording density 
achievement by raise in NA is possible. The medium with such structure is indicated by JP,10-320859,A 
and JP,11-120613,A. 

[0006] By preparing a light transmission layer with a thickness of about 0.1mm, numerical aperture NA 
is large, for example, NA becomes usable [ the objective lens which is about 0.85 ]. 
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[0007] 

[Problem(s) to be Solved by the Invention] In the optical disk used without being enclosed with a 
cartridge, or the optical disk which can be taken out from a cartridge, it is easy to produce a blemish and 
the dust adhesion to a light transmission layer front face. However, the optical information media which 
has a thin light transmission layer with a thickness of about 0.1mm has the large effect on the record and 
reproducing characteristics by the blemish and the dust adhesion to a light transmission layer front face 
compared with the conventional optical information media by which laser light is irradiated through a 
transparence base with a thickness of about 0.6- 1.2mm. 

[0008] A pin stocker is used in case an optical disk is temporarily kept in a production process. The feed 
hole is inserted in the pin of a pin stocker, and an optical disk is kept where a large nimiber are 
accumulated. If it is kept with a pin stocker, since a remarkable load will join the optical disk which 
exists caudad, disks may stick and contact marks may reach an optical disk front face. Then, the spacer 
was usually inserted between adjacent disks and adhesion of disks is prevented. If contact marks reach 
the front face of the above-mentioned thin light transmission layer, since it will have an adverse effect 
on record and reproducing characteristics, especially the thing for which adhesion is prevented by the 
disk which has a thin light transmission layer is important. However, between adjacent disks, the 
activity which sandwiches a spacer is complicated and reduces productivity. 

[0009] The object of this invention is preventing adhesion of the media when having an information 
recording surface on a support base front face, having a light transmission layer on this information 
recording surface, and preventing a blemish and the dust adhesion to a light transmission layer in the 
optical information media by which the laser light for record or playback is irradiated through this light 
transmission layer, and accumulating many media. 
[0010] 

[Means for Solving the Problem] Such an object is attained by this invention of following the (1) - (10). 

(1) The optical information media from which it is the optical information media used so that it may 
have an annular information recording surface, it may have the armular light transmission layer which 
contains resin on this information recording sxirface and the laser light for record or playback may carry 
out incidence through this light transmission layer on the support base of the shape of a disk which has a 
feed hole, and the inner circumference edge of a light transmission layer is constituted by annular 
heights. 

(2) The optical information media of the above (1) with said annular heights higher 5-300 micrometers 
lhan the light transmission layer front face of the near. 

(3) The above (1) or (2) optical information medias whose thickness of said light transmission layer is 
30-300 micrometers. 

(4) The above (1) Are the approach of manufacturing one optical information media of - (3), and the 
substrate containing said support base which prepared said information recording surface is laid on a 
rotary table. By considering as the condition tiiat a lock out means to have the disk section closed said 
feed hole, and rotating said substrate with said lock out means, after supplying the coating liquid 
containing resin on said disk section The resin spreading process which spreads said coating liquid on 
said substrate, and forms an annular resin layer. It has the hardening process which forms said light 
transmission layer by hardening a process and said resin layer in this order, a lock out means to estrange 
said lock out means from said substrate — alienation — said lock out means — alienation — the 
manufacture approach of an optical information media that the iimer circumference edge of said resin 
layer rises annularly, and said annular heights are formed in case said lock out means is estranged from 
said substrate in a process. 

(5) The manufacture approach of the optical information media the above (4) that the viscosity of said 
resin layer at the time of making said lock out means estrange from said substrate is 500-100,000cP. 

(6) The above (4) whose time amount after estranging said lock out means from said substrate imtil it 
starts hardening of said resin layer is for 0.5-10 seconds, or the manufacture approach of the optical 
information media of (5). 

(7) The manufacture approach of one optical information media of above-mentioned (4) - (6) which 
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does not rotate said substrafe^in a period after estranging said lock out means from said substrate imtil 
hardening of said resin layer is completed. 

(8) said — lock out — a means — said — a substrate — from — estranging — since — said — resin — a layer 

- hardening - completing - until - a period - at least - a part ~ setting - a rotational frequency - 120 

— rpm — less than — said ~ a substrate — rotating — making — the above — (— four — ) - (~ six — ) ~ 
either — light ~ an information media — manufacture — an approach . 

(9) The above (1) Are the approach of manufacturing one optical information media of - (3), and the 
substrate containing said support base which prepared said information recording surface is laid on a 
rotary table. By considering as the condition that a lock out means to have the disk section closed said 
feed hole, and rotating said substrate with said lock out means, after supplying the coating liquid 
containing the resin of an activity energy-line hardening mold on said disk section The resin spreading 
process which spreads said coating liquid on said substrate, and forms an annular resin layer. The 1st 
hardening process which irradiates an activity energy line and hardens it to the field except near the 
inner circumference edge of said resin layer while rotating said substrate with said lock out means. It has 
a process and the 2nd hardening process which forms said light transmission layer by [ of said resin 
layer ] irradiating an activity energy line and hardening it near an inner circumference edge at least, a 
lock out means to estrange said lock out means from said substrate — alienation — The manufacture 
approach of an optical information media that near the inner circumference edge of said resin layer rises 
annularly, and said aimular heights are formed when some resin which exists on said disk section of said 
lock out means moves near the inner circumference edge of said resin layer by the revolution of said 
lock out means in said 1st hardening process. 

(10) Said lock out means has a support shaft, and the end of this support shaft is imified in the center of 
said disk section. The manufacture approach of the optical information media the above (9) that the 
activity energy line which the disc-like mask member with a larger radius than said disk section is united 
with said disk section in the said alignment near the other end of said support shaft, and is irradiated in 
said 1st hardening process is intercepted by said mask member. 

[0011] 

[Function and Effect] The optical information media of this invention has the annular light transmission 
layer 102 which contains resin on the disk substrate 100 which has a feed hole 101, as shown in drawing 
10 . The inner circimiference edge of the light transmission layer 102 consists of annular heights 6. The 
annular inner circumference edge of an information recording surface (not shown) exists in a periphery 
side rather than the annular heights 6. The annular heights 6 are fields where the resin which constitutes 
a light transmission layer is rising continuously. By the medium of this invention, since the inner 
circumference edge of the light transmission layer 102 consists of annular heights 6, even when a 
medium turns the Ught transmission layer 102 side down and is laid in the location which is not pure, 
adhesion of a blemish and the dust to tiie flat part of the light transmission layer 102 is prevented. 
Moreover, since the annular heights 6 exist, even if it does not insert a spacer between the media which 
adjoin each other in case many media are accumulated, a light transmission layer does not stick with 
other media. 

[0012] The annular heights 6 can be formed in one, in case the light transmission layer 102 is formed. 
[0013] In the 1st mode of the manufacture approach of this invention, as shown in drawin g 3 , after the 
disk section 31 of the lock out means 3 closes the feed hole 101 of the disk substrate 100, the annular 
resin layer 51 is formed on the disk substrate 100 by supplying the coating liquid 5 containing resin on 
the disk section 31, performing a spin coat and spreading coating liquid 5, as shown in drawing 4 (resin 
spreading process). Subsequently, as shown in drawing 5 , the lock out means 3 is estranged from the 
disk substrate 100 (lock out means alienation process). In order that the inner circimiference edge of the 
resin layer 51 may rise in connection with this, the annular heights 6 are formed in the inner 
circumference edge of the resin layer 51 so that it may illustrate. By hardening this resin layer 51, the 
light transmission layer which has annular heights on the inner circumference edge is obtained 
(hardening process). 

[0014] In the 2nd mode of the manufacture approach of this invention, using the coating liquid 
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containing the resin hardesra by the exposxire of activity energy lines, such as ultraviolet rays (UV), as 
shown in drawing^ , the annular resin layer 51 is formed like the 1st mode (resin spreading process). 
Subsequently, rotating the disk substrate 100 with the lock out means 3, as shown in drawing _8 , an 
activity energy line is irradiated to the field except near the inner circumference edge of the resin layer 
51, and the resin layer 51 is hardened (1st hardening process). In addition, in the 1st hardening process, 
an activity energy line does not irradiate the resin 5 which exists on the disk section 3 1 of the lock out ' 
means 3. In drawing^ , near an inner circumference edge and the disk section 3 1 of the resin layer 51 
are interrupted from the activity energy line by the mask member 34 using a lock out means 3 to have 
the disc-like mask member 34 with a larger radius than the disk section 3 1 . At the 1 st hardening process, 
since the resin which exists on the disk section 3 1 does not harden, the part flows in the direction of an 
arrow head in drawing 8 on the disk section 31 according to the centrifugal force generated by 
revolution, and it moves [ part ] to near the inner circumference edge of the resin layer 51. On the other 
hand, since hardening is progressing, the field except the inner circumference edge of the resin layer 51 
cannot flow easily due to said centrifiigal force. Consequently, the resin which moved from the disk 
section 31 to near a resin layer 51 inner-circumference edge is that of**** stop **** there, annular 
climax arises near the inner circumference edge of the resin layer 5 1 , and this serves as the annular 
heights 6. Subsequently, the lock out means 3 is estranged from the disk substrate 100 (lock out means 
alienation process). Subsequently, as shown in drawin g 9 , the light transmission layer 102 is obtained 
by [ of the resin layer 51 ] irradiating an activity energy line and hardening it near an inner 
circumference edge (non-hardened field), at least, (2nd hardening process). 

[001 5] In the 2nd mode, it is possible to make the annular heights 6 higher compared with the 1 st mode. 
Moreover, the height of the annular heights 6 is controllable by controUing the 1st rotational speed and 
turnover time in a hardening process. 

[0016] Thus, since annular heights can be simultaneously formed in this invention in the case of the 
light transmission stratification, it is advantageous in respect of productivity. Moreover, since the 
annular heights formed by doing in this way continue throughout the inner circumference edge of a light 
transmission layer and exist, they cannot be easily crushed to the pressxire from a top. Therefore, the 
effectiveness which prevents a blemish and dust adhesion of a light transmission layer also in a 
prolonged activity is hard to be reduced. Moreover, even when a big load is added by accumulating 
many media, adhesion of media can be prevented effectively. 
[0017] 

[Embodiment of the Invention] The example of a configuration of the optical information media of this 
invention is shown in drawing 12 . This optical information media is a record medium, on the support 
base 120, has the record layer 104 as an information recording surface, and has the light transmission 
layer 102 on this record layer 104. Incidence of the laser light for record or playback is carried out 
through the light transmission layer 102. 

[0018] Cannot depend this invention and it can be applied to the class of record layer. That is, for 
example, even if it is a phase change mold record medium, and it is a pit formation type record medivmi, 
and it is a magneto-optic-recording medium, it is applicable. In addition, although a dielectric layer and 
a reflecting layer are prepared in one [ at least ] record layer side for the purpose of protection and 
optical effectiveness of a record layer, by drawing 12 , the graphic display is usually omitted. Moreover, 
this invention is applicable not only to the recordable type to illustrate but the type only for playbacks. 
In that case, the support base 120, the pit train formed in one, or the reflecting layer formed in contact 
with this will constitute an information recording sxirface. In addition, this reflecting layer usually 
consists of a metal membrane, semimetal film, a dielectric multilayer, etc. 
[0019] Next, the formation approach of a light transmission layer is explained. 

[0020] In the 1st mode of this invention, first, as shown in drawing 1 and drawing 2 , the disk substrate 
100 is laid on a rotary table 2. This disk substrate 100 is the support base which prepared the 
information recording surface, and has a feed hole 101. A feed hole 101 inserts in the annular projection 
21 of a rotary table 2, is crowded, and the disk substrate 100 is fixed. In addition, although these 
drawings are sectional views, only the end face which appears in a cross section is displayed, and the 
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- . . . . irection is omitted. Also in the sectional view after this, it is the 

[0021] Subsequently, the lock out means 3 closes a feed hole 101. This lock out means 3 has the disk 
section 31 for taking up a feed hole 101, the support shaft 32 unified in that center, and the heights 33 
xmited with the side which counters a feed hole 101 by the disk section 31 . While the lock out means 3 is 
fixed to a rotary table 2 by fitting into the inner circimiference section of projection 21 in heights 33, 
positioning with the disk substrate 100 and the lock out means 3 can be performed. However, especially 
the fixed approach to the rotary table 2 of the disk substrate 100 and the lock out means 3 is in the 
condition into which it was not limited, for example, the disk substrate 100 and the lock out means 3 
fitted, and may cany out fitting of the lock out means 3 to a rotary table 2. 

[0022] Next, as shown in drawing 3 , coating liquid 5 is supplied for the coating liquid 5 which consists 
of resin or a resin solution to the peripheral face of discharge and the support shaft 32 from a nozzle 4. 
this time - a rotary table 2 — comparatively ~ a low speed — it is made to rotate by 20 - lOOrpm 
preferably, and is made for coating liquid to spread uniformly on the disk section 31 Although especially 
the resin used by this invention may not be limited, for example, activity energy-line hardening mold 
resin may be used and thermosetting resin may be used, activity energy-line hardening mold resin, 
especially ultraviolet curing mold resin are used preferably. In addition, in this description, an activity 
energy line means the electromagnetic wave and corpuscular ray which are used for hardening of resin. 
[0023] Subsequently, as shown in drawing 4 , coating liquid 5 is spread by rotating a rotary table 2 
comparatively at high speed. Thereby, the resin layer 51 is formed on the disk substrate 100. 
[0024] Next, as shown in drawing 5 , the lock out means 3 is ranoved firom the disk substrate 100. The 
annular heights 6 are formed in the inner circumference edge of the resin layer 51 at this time. When the 
coating liquid to be used contains ultraviolet curing mold resin, after estranging a lock out means, as 
shown in drawing 6 , ultraviolet rays are irradiated, the resin layer 51 is hardened, and it considers as the 
light transmission layer 102. In drawing 6 , although xiltraviolet rays are irradiated on a rotary table 2, 
the stage for hardening may be prepared apart fi-om a rotary table, and you may harden on it. 
[0025] alienation of the lock out means 3 — the back, if the disk substrate 100 is comparatively rotated at 
high speed in all or a part of period to the completion of hardening of the resin layer 5 1 , the resin which 
constitutes annular heights will flow to a periphery side according to a centrifiigal force, consequently 
leveling will arise in the annular heights 6, and the height of the annular heights 6 will become low. 
Therefore, it is desirable not to rotate the disk substrate 100 at the above-mentioned period. However, 
since the resin which constitutes annular heights flows to the inner circximference side of a light 
transmission layer and slight leveling arises by this when not making it completely rotate, in all or a part 
of the above-mentioned period, it is more desirable to rotate the disk substrate 100 comparatively 
especially at a low speed in the case of hardening. 120 or less rpm of rotational frequencies at this time 
is 100 or less rpm more preferably. If this engine speed is too high, leveling by floating by the side of a 
periphery will arise, and it will become an opposite effect. On the other hand, if this engine speed is too 
low, since the effectiveness which controls leveling by floating of the resin by the side of inner 
circumference will become inadequate, 30 or more rpm of this engine speed is 50 or more rpm more 
preferably. In addition, a lock out means may be estranged, rotating a disk substrate. Also let rotational 
speed in this case be tiiie above-mentioned range preferably. 

[0026] In addition, the armular heights 6 formed by this approach serve as a smooth curve (arc) so that 
the profile of that cross section may illustrate. On the other hand, when the lock out means 3 is estranged 
after hardening the resin layer 51, though the heights which continued annularly are not formed but 
heights are formed, it is based on generating of weld flash and does not serve as annular heights which 
follow a hoop direction. Moreover, there is also a problem of the resin after hardening serving as a 
fragment in ftiis case, and being easy to disperse on the disk substrate 100, 

[0027] Especially the spreading conditions of coating liquid are not limited. When conditions other than 
the viscosity of coating liquid are made the same in a spin coat method, theoretically, it is known that 
the thickness of a paint film is proportional to the square root of the viscosity of coating liquid. On the 
other hand, a paint film becomes thin, so that turnover time is so long that a rotational frequency is 
large. Therefore, what is necessary is just to determine suitably the rotational frequency and turnover 
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time at the time of a spin cSai according to the thickness of the resin layer 5 1 to form, and the viscosity 
of coating liquid. For example, when forming a light transmission layer with a thickness of about 30-300 
micrometers so that it may mention later, it is desirable that 100 - 100,000cP chooses the viscosity of 
coating liquid, and a rotational frequency chooses 500 - 6,000rpm and tumover time from the range for 
2-10 seconds, respectively. 

[0028] However, in this invention, in case the lock out means 3 is estranged from the disk substrate 100, 
it is necessary to form the annular heights 6 in the inner circumference edge of the resin layer 5 1 . For 
that purpose, it is desirable that the viscosity of the resin layer 51 at the time of estranging the lock out 
means 3 is l,000-50,000cP especially 500 to 100,000 cP. alienation - if the viscosity of the resin layer 
at the time is too low, it will become difiBcult to form the annular heights of sufficient height, on the 
other hand — alienation — if the viscosity of the resin layer at the time is too high, it will become 
difficult for resin to form a cobwebbing in a Ufting and to form annular heights in a smooth 
configuration. 

[0029] In addition, if it is left as it is after forming the resin layer 5 1 , leveling will arise with time and 
the annular heights 6 will become low. Therefore, time amoimt after forming the annular heights 6 by 
alienation of the lock out means 3 imtil it starts hardening of the resin layer 51 is more preferably set as 
for 2 - 6 seconds for 0.5 - 10 seconds. 

[0030] When a light transmission layer is formed with a spin coat method, generally, a light 
transmission layer may become thick in the field near a periphery edge, and it may have an adverse 
effect on record and reproducing characteristics depending on the case. Therefore, grinding of the 
periphery section of a medium is carried out after the light transmission stratification, and you may 
make it a light transmission layer not become thick too much in near the periphery section of an 
information recording surface using mist or a big disk substrate from the target diameter. 
[003 1] Next, drawing 7 - drawing 9 explain the 2nd mode. Drawing 7 is drawing explaining a resin 
spreading process like drawin g 4 in the 1st mode. The end of the support shaft 32 is unified in the center 
of the disk section 3 1 , and, as for the lock out means 3 shown in drawing 7 , the disc-like mask member 
34 with a larger radius than the disk section 3 1 is united with the disk section 3 1 in the said alignment 
near the other end of the support shaft 32. 

[0032] Ultraviolet rays (UV) are irradiated from the method of drawing Nakagami, rotating the disk 
substrate 100 with the lock out means 3, as shown in drawing 8 , after forming the resin layer 51 in 
drawing 7 . Since ultraviolet rays are interrupted by the mask member 34, both of the resin 5 which 
exists near the inner circumference edge of the resin layer 51 and on the disk section 3 1 do not harden, 
but only the field except near the inner circumference edge of the resin layer 5 1 hardens (1 st hardening 
process). At this time, of the operation mentioned above, annular climax arises near the inner 
circimiference edge of the resin layer 51, and the annular heights 6 are formed in it. Especially the 
difTerence of the radius of the mask member 34 and the radius of the disk section 3 1 is not limited, but 
although what is necessary is just to determine suitably according to the width of face and the height of 
the annular heights 6 which should be formed, 0.5- 1.5mm usually costs 0.2-2mm preferably. If this 
difference is too small, in order that the resin layer 5 1 may harden to the location very near that inner 
circumference edge, formation of the annular heights 6 becomes difficult. On the other hand, if this 
difference is too large, since the resin layer 5 1 will be un-hardening to the location considerably distant 
from that inner circimiference edge, **** stop ** become that the resin 5 which flowed toward the inner 
circumference edge of the resin layer 51 on the disk section 3 1 does not have less near the inner 
circumference edge of the resin layer 51, and it becomes difficult to form [ of the annular heights 6 ] it. 
[0033] It is desirable to irradiate ultraviolet rays, maintaining the revolution of the disk substrate 100 
which was rotating in the resin spreading process, and the lock out means 3 at the 1st hardening process. 
That is, it is desirable by irradiating ultraviolet rays just before spin coat termination to perform a resin 
spreading process and the 1st hardening process continuously. However, the rotational frequency in the 
1st hardening process may be made lower than the rotational frequency in a resin spreading process if 
needed. Moreover, ultraviolet rays may be irradiated after resin spreading, dwindling a rotational 
frequency. By controlling the 1st rotational speed and tumover time in a hardening process, the height of 
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the annular heights 6 is coS!R>llable. However, as for the rotational frequency in the 1st hardening 
process, it is desirable that it is [ of the rotational frequency in a resin spreading process ] especially 60% 
or more 40% or more. If the rotational frequency in tiie 1st hardening process is too low, annular heights 
6 formation will become difficult. Moreover, as for the time amount rotated while irradiating the 
persistence time of the 1st hardening process, i.e., ultraviolet rays, it is desirable that it is for 0.5 - 2 
seconds. Since floating of resin will not fully arise if this persistence time is too short, annular heights 6 
formation becomes difficult. On the other hand, if this persistence time is too long, since a lot of resin 
will be accumulated near the inner circumference edge of the resin layer 51 and accumulated resin will 
flow into the hardening field of a resin layer at **** stop ****, formation of the annular heights 6 
becomes difficult. 

[0034] In the 2nd mode, especially the means for irradiating ultraviolet rays except for both of the resin 
5 near the inner circumference edge of the resin layer 51 and on the disk section 3 1 is not limited. 
Although the mask member 34 which fimctions as a mask at the time of UV irradiation is formed in the 
lock out means 3 in one in drawing 8 , a lock out means is in the condition which has arranged the 
independent mask above a lock out means, and the homogeneity exposure of the ultraviolet rays may be 
carried out. Moreover, not using a mask, the UV irradiation means which can irradiate the field of 
arbitration selectively may be used. 

[0035] Subsequently, after estranging the lock out means 3 from the disk substrate 100, as shown in 
drawin g 9 , the light transmission layer 102 is formed by [ of the resin layer 5 1 ] irradiating ultraviolet 
rays and hardening them near an inner circumference edge (non-hardened field), at least, (2nd hardening 
process). In addition, in order to stiffen the whole light transmission layer 102 thoroughly, it is desirable 
to irradiate ultraviolet rays all over the resin layer 51 in the 2nd hardening process. 
[0036] As mentioned above, in order to prevent leveling of the annular heights 6 in said 1st mode, it is 
desirable not to completely rotate the disk substrate 100 at the period from alienation of the lock out 
means 3 to the completion of hardening of the resin layer 51, or to make it rotate comparatively at a low 
speed. Also in the 2nd mode, in order to prevent leveling of the annular heights 6, it is desirable not to 
completely rotate the disk substrate 100 at a period xmtil the annular heights 6 harden thoroughly in the 
2nd hardening process from alienation of the lock out means 3, or to make it rotate comparatively at a 
low speed. 

[0037] In this invention, 5 micrometers or more of 10 micrometers or more of height of the annular 
heights 6 after hardening, i.e., the height from the lowest light transmission layer front face near the 
annular heights to an annular heights crowning, is 25 micrometers or more still more preferably more 
preferably. If annular heights are too low, the effectiveness by having prepared annular heights will 
serve as imperfection. It is difficult to, form remarkable high aimular heists on the other hand, for 
example, generally 100 micrometers or less of height of the annular heights formed of the 1st mode are 
usually 50 nwcrometers or less. Moreover, generally 300 micrometers or less of height of the annular 
heights formed of the 2nd mode are usually 200 micrometers or less, the width of face of the annular 
heights 6, i.e., the distance from the lowest location near the annular heights of a light transmission layer 
front face to the inner circumference edge of a light transmission layer, and ** ~ it is 1 -2.5mm more 
preferably 0.5-3mm. If the width of face of annular heights is too narrow, the mechanical strength of 
aimular heights will serve as imperfection. Since the annular heights of the width of face exceeding the 
above-mentioned range on the other hand have a possibility that annular heights may reach even on an 
information recording surface, by the above-mentioned approach when they are difficult to form and its 
width of face is too wide, they are not desirable. In addition, it is easy to enlarge the height and width of 
face of annular heights, so that a light transmission layer is thick. The annular heights of the above- 
mentioned dimension can be easily formed by the above-mentioned approach, when thickness of a light 
transmission layer is set to 30-300 micrometers. 

[0038] Especially other configurations are not limited that the lock out means used by this invention 
should just be what has the disk section for taking up the feed hole of a disk substrate at least. The 
approach of carrying out a spin coat using the lock out means which takes up the feed hole of a disk 
substrate is indicated by JP,10-320850A the 10-249264 official report, the 10-289489 official report. 
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the 1 1-195250 official re^m, and the 1 1-195251 official report. In order to reduce the thickness 
unevenness in the direction of a path of a light transmission layer, lock out means, such as plate-like part 
material, the disk section, a lock out plate, and a cap, close the feed hole of a disk substrate, and the 
approach of supplying resin (near a center (i.e., near a center of rotation) this lock out means) is 
indicated by these official reports. 

[0039] However, it is difficult for above-mentioned JP,10-320850,A, JP,10-249264,A, and JP,1 1- 
195250,A not to indicate the approach of removing behind a spin coat, but to use industrially the plate- 
like part material thru/or cap which is a lock out means. Moreover, after estranging a lock out means 
from a disk substrate, hardening a resin layer is not indicated by these official reports, but there are also 
no publication of a purport and suggestion which form annular heights in the inner circumference edge 
of a resin layer in them. 

[0040] Behind the spin coat, after removing the disk section which is a lock out means by adsorption by 
punching or the electromagnet, hardening a resin layer is indicated by above-mentioned JP,10- 
289489,A, rotating a disk substrate. However, there are also no pubUcation of a purport and suggestion 
which form annular heights in the inner circumference edge of a resin layer in this official report. 
Moreover, there is no publication about the resin viscosity at the time of estranging a lock out means 
from a disk substrate in this official report. Moreover, in case a lock out means is removed witii 
punching and an electromagnet, in order for big acceleration to join a lock out means, it is easy to 
produce turbulence in a resin paint film. Therefore, it is thought by the approach given [ this ] in an 
official report that annular heights cannot be formed actually. 

[0041] The lock out means of the structure which unified the base material in the center of a cap of a 
circle configuration is indicated by above-mentioned JP,1 1-195251, A. The purport to which attachment 
and detachment and alignment of a lock out means become easy is indicated by forming this base 
material by this official report. This base material is [ whether it is the hollow tubed thing which has at 
least one hole, and ] two or more rod-like structures. After pouring resin into the field surroimded by the 
interior or two or more rod-like structures of a hollow cylinder, a resin layer is formed on a disk 
substrate by rotating a disk substrate and a lock out means in one. If this lock out means is used, removal 
of a lock out means will become easy. In this official report, after estranging a lock out means from a 
disk substrate, hardening a resin layer in the condition of having made the disk substrate standing it still 
is indicated. 

[0042] However, there are also no publication of a purport and suggestion which form annular heights in 
the inner circumference edge of a resin layer in this official report. Moreover, there is no publication 
about the resin viscosity at the time of estranging a lock out means from a disk substrate. 
[0043] Moreover, in this official report, resin is made to flow out of between the hole prepared in the 
hollow cylinder of a lock out means, or adjacent rod-like structures, and a spin coat is performed. 
Therefore, resin is **** stop ********** to the wall (hole field of an except) or rod-like structure of a 
base material. Moreover, **** stop **** resin may flow out at once on a disk substrate to the timing 
which cannot be predicted. Therefore, it is easy to produce unevenness in a paint film. Moreover, its 
configuration of a field of contacting resin is complicated, and since this lock out means has a large area 
in contact with resin, washing of a lock out means is difficult for it. If resin remains on a lock out means 
front face, it will be easy to produce xmevenness in a paint film. Moreover, depending on the outer 
diameter of a hollow cylinder, although thickness fluctuation of a paint film is investigated to the table 1 
of this official report about the case where the outer diameter of a hollow cylinder is 4- 16mm, as for the 
thickness unevenness of a paint film, this result shows that thickness imevenness becomes large, so that 
an outer diameter is large. That is, even if it supplies resin to the interior of a hollow cylinder, a 
spreading starting position is not in agreement with a center of rotation, and it is thou^t that the 
periphery location of a hollow cylinder tums into a spreading starting position. In addition, if it takes 
into consideration that the viscosity of resin is comparatively high, since it is difficult to set the outer 
diameter of a hollow cylinder to less than 4mm, it is difficult to make the thickness unevenness of a 
resin paint film remarkably small by the approach given [ this ] in an official report. 
[0044] The handling of the lock out means 3 in a medium production process becomes easy, and the 
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lock out means 3 shown itf ^awmg 1 to such a conventional lock out means becomes easy [ removing 
the lock out means 3 behind a spin coat especially ] in order to form the support shaft 32 in the disk 
section 3 1 . Therefore, in case a lock out means is estranged from a disk substrate, it is hard to generate 
turbulence on the inner circumference edge of a resin layer, and formation of annular heights is easy. 
[0045] Although the lock out means which united with the cap the base material which consists of 
hollow tubed a base material or two or more rod-like structures is indicated by said JP,1 1-195251,A, 
there is an advantage explained below in the lock out means shown in drawing 1 compared with this. 
[0046] In said JP, 11 -195251, A, as resin mentioned above by the wall or rod-like structure of a base 
material for the **** stop ********** reason, it is easy to produce unevenness in a paint film. On the 
other hand, with the lock out means shown in drawing 1 , in order to supply coating liquid to the 
peripheral face of a support shaft and to perform a spin coat, it is hard to produce unevenness in a paint 
film. Moreover, since it is the peripheral face of a support shaft, compared with said JP,1 1-195251,A, 
washing of a lock out means is easy for resin adhering with the lock out means shown in drawing 1 . 
Moreover, in said JP,1 1-195251, A, since the comparatively high coating liquid of viscosity is supplied 
to the interior of a hollow tubed base material, in order to secure the fluidity of coating liquid, the outer 
diameter of a base material will not be able to be made small, therefore a spreading starting position will 
become from the bottom of its heart comparatively far during a revolution. On the other hand, with the 
lock out means shown in drawing 1 , since the outer diameter of a support shaft can be made remarkably 
small compared with this official report, the thickness vmevenness of a paint film can be reduced 
remarkably. 

[0047] Since such effectiveness will realize if it is a lock out means to have the disk section and a 
support shaft, it is not limited by especially other configurations. The lock out means 3 shown in 
drawing 1 realizes same effectiveness also with the lock put means of a configuration of being shown in 
drawing 1 1 (A) - drawing 1 1 (D), respectively, although it has the truncated-cone-like disk section 3 1 
and the cylinder-like support shaft 32. 

[0048] The lock out means shown in drawing 1 1 (A) has the truncated-cone-like disk section 31 and the 
reverse truncated-cone-like support shaft 32. If this lock out means is used, since the spreading starting 
position of coating liquid can be close brought by the center of the disk section 31, the thickness 
unevenness of a paint film can be reduced fiirther. And unlike the case where the whole support shaft 32 
is made thin, lowering of the mechanical strength of the support shaft 32 can be suppressed. Moreover, 
since it is hard coming to fall when grasping the support shaft 32 by a chuck etc., it is advantageous in 
the case of attachment and detachment of a lock out means, and conveyance. In addition, the whole 
support shaft 32 does not need to be a reverse truncated cone-like. That is, some support shafts [ at 
least ] 32 have the shape of a truncated cone which a diameter dwindles toward the disk section 31, and 
it is good if the diameter of a support shaft does not become large in the field near the disk section from 
it. 

[0049] The lock out means shown in drawing 1 1 (B) differs in the cross-section configuration of the disk 
section 3 1 from drawing 1 1 (A). In order to spread coating liquid vmiformly on the disk section 3 1, it is 
desirable that the thickness of the disk section 3 1 gradually decreases toward the periphery section. In 
that case, in the cross section of the disk section 3 1 , the configuration of an upper limb where coating 
liquid is spread may be a straight line-like, as shown in drawin g 1 1 (A), and as shown in drawin g 1 1 (B), 
it may be a curve-lUce. Moreover, as shown in drawing 1 1 (C), the periphery of the disk section 3 1 may 
be a vertical plane. However, in drawing 1 1 (C), thickness t in the periphery of the disk section 3 1 is 
0.4mm or less preferably. If thickness t is too large, it will become difficult to apply a resin layer 
uniformly. In addition, as shown in drawing 1 1 (D), it is good also considering the thickness of the disk 
section 31 as homogeneity. 

[0050] In the lock out means which established the support shaft 32, the minimirai diameter of the 
support shaft 32 in the about 3 1 disk section is 2mm or less more preferably less than 4nMn. If the 
diameter of the support shaft 32 in the about 3 1 disk section is too large, a spreading starting position 
will separate from the center of the disk section 31, and the thickness imevenness in the direction of a 
path of the resin layer 51 will become large. However, if the diameter of the support shaft 32 in the 
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about 3 1 disk section is toenail, since the mechanical strength of the support shaft 32 will become 
inadequate, the above-mentioned minimtim diameter is 0.7mm or more more preferably 0.5mm or more. 
Although what is necessary is just to determine suitably in consideration of the ease of the handling at 
the time of grasping etc. so that especially the die lengtti of the support shaft 32 may not be limited but 
supply of the coating liquid to the peripheral face may become easy, 10-30nim costs 5- 100mm more 
preferably. If the support shaft 32 is too short, it will be hard coming to carry out supply of the coating 
liquid to a peripheral face, and will be hard coming to also carry out grasping. On the other hand, 
handling will become troublesome if the support shaft 32 is too long. 

[0051] The diameter of the disk section 31 is larger than the diameter of the feed hole 101 of a disk 
substrate, and should be just smaller than the bore of the annular information recording surface which a 
disk substrate has. However, since coating liquid 5 turns to the underside of the disk section 31 and may 
pollute the peripheral surface (inner skin of a disk substrate) of a feed hole 101, the thing large 8mm or 
more of especially the diameter of the disk section 31 is more desirable than the diameter of a feed hole 
101 4mm or more. Moreover, since it is easy to produce turbulence in die configuration of the resin 
layer 51 of the near in case the disk section 31 is removed, the thing small 5mm or more of especially 
the diameter of the disk section 31 is more desirable than the bore of an information recording surface 
3mm or more. Although a concrete dimension changes also with the diameter of a feed hole, and bores 
of an information recording surface, when appl5dng this invention to an optical disk with a diameter of 
about 60- 130mm, it is usually desirable [ especially the diameter of the disk section 3 1 ] to consider as 
within the limits of 25-38mm 20-40mm. 

[0052] Especially the component of a lock out means may not be limited, but may be any, such as a 
metal, resin, and ceramics, and may be the composite material using these two or more sorts. Moreover, 
the disk section 31 and the support shaft 32 may consist of ingredients which are different from each 
other. However, since a mechanical strength, endurance, and dimensional accuracy are good, as for a 
lock out means, constituting from a metal is desirable. As a metal, a stainless alloy, aluminum, and an 
aluminum alloy are desirable, for example. 

[0053] As for the front face of the lock out means 3, especially all the front faces of the disk section 31, 
it is desirable that surface tension is lower than coating liquid. If the front face of the lock out means 3 
cannot get wet easily to coating liquid, washing of the coating liquid adhering to the front face of a lock 
out means will become easy. Although control of surface tension is possible also by choosing the 
component of a lock out means suitably, it is desirable to perform the hydrofiige and oil-repellent 
processing of Teflon (trademark) processing etc. to the field which wants to make surface tension low. 
[0054] Next, ttie concrete configuration of each part of a mediimi of this invention is explained. 
[0055] The support base 120 is formed in order to maintain the rigidity of a medium. 0.2-1. 2mm, the 
thickness of the support base 120 may be transparent, or may usually be [ that what is necessary is to 
just be preferably referred to as 0.4-1 .2mm ] opaque. Although what is necessary is just to constitute the 
support base 120 from resin like the usual optical recording medium, it may consist of glass. The groove 
(guide rail) 121 usually prepared in an optical recording medium can be formed by imprinting the slot 
established in the support base 120 on each class formed on it so that it may illustrate. A groove 121 is a 
field which sees from a record playback light incidence side, and exists in a near side, and the protruding 
line which exists between adjacent grooves is called a land. 

[0056] The light transmission layer 102 has translucency, in order to penetrate laser light. As for the 
thickness of a light transmission layer, it is desirable to choose from the range of 30-300 micrometers. 
The effectiveness of this invention is remarkable especially when a light transmission layer thin in this 
way is prepared. In addition, if a light transmission layer is thinner than this, the optical effect by the 
dust adhering to a light transmission layer front face will become large. On the other hand, if a light 
transmission layer is too thick, the high recording density achievement by raise in NA will become 
difficult. In addition, this thickness is the average of the minimum thickness and the maximum thickness 
in the field equivalent to an information recording surface. 
[0057] 

[Example] In the procedure below an example 1 (the 1st mode), the optical disk sample only for 
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playbacks was produced. 

[0058] The reflecting layer which consists of aluminum was formed in the front face of the disk-like 
support base {1.2mm in the product made from a polycarbonate, the outer diameter of 120mm, the bore 
(diameter of a feed hole) of 15nun, and thickness} in which the pit holding information was foraied, by 
the spatter. 

[0059] Subsequently, the light transmission layer was formed in the following procedures using the 1st 
mode of this invention. The used lock out means consists of stainless alloys, and it has the configuration 
shown in drawing 1 , and the disk section 3 1 is 38mm in diameter, and the support shaft 32 is 20mm in 
the diameter of 1mm, and die length. 

[0060] First, ultraviolet curing mold resin (SD301 by Dainippon Ink & Chemicals, Inc., viscosity 500cP 
in 25 degrees C) was supplied to the peripheral face of the support shaft 32, rotating a rotary table by 
60rpm, subsequently, by rotating a rotary table for 5 seconds by SOOrpm, resin was spread on said 
reflecting layer front face, and the resin layer was formed in it. Subsequently, the lock out means was 
estranged from the disk substrate, by irradiating ultraviolet rays after 2-second progress at a resin layer, 
it considered as the light transmission layer and the optical disk sample was obtained, in addition, a lock 
out means ~ alienation — the disk substrate was not rotated till the completion of hardening the back. 
Moreover, the activity from a spin coat to hardening was done all over the 25-degree C clean room. 
[0061] The thickness of the light transmission layer of this sample was measured with the laser focus 
displacement gage. Consequently, the inner circxmiference edge of a light transmission layer rose 
continuously, annular heights were constituted, and the profile of the cross section was an arc. The 
height from the light transmission layer front face near the annular heights where these annular heights 
are the lowest was 20 micrometers, and width of face was 1.8mm. Moreover, the thickness of the light 
transmission layer in a field with a radius [ equivalent to the information recording sxuface of this 
sample ] of 23-58mm fell within the range of 97**2 micrometers, and has checked that the thickness 
unevenness of the direction of a path was very small. 

[0062] The spin coat was carried out for 4 seconds by engine-speed 2500rpm using K2009 (viscosity 
2500cP in 25 degrees C) by Nippon Kayaku Co., Ltd. as example 2 (1st mode) ultraviolet-curing mold 
resin, and also the optical disk sample was produced like the example 1 . The measurement same about 
this sample as an example 1 was performed. Consequently, annular heights were formed like the 
example 1 . The height from the light transmission layer front face near the annular heights where these 
annular heights are the lowest was 30 micrometers, and width of face was 2mm. Moreover, the thickness 
of the light transmission layer in a field with a radius [ equivalent to the information recording surface of 
this sample ] of 23-58nMn was settled in 78**2 micrometers, and it has checked that the thickness 
unevenness of the direction of a path was very small. 

[0063] The lock out means shown in example 3 (1st mode) drawin g 1 1 (A) was used, and also the 
optical disk sample was produced like the example 1 . In addition, in this lock out means, the diameter of 
the support shaft 32 in a joint with the disk section 31 was 0.7mm. The measurement same about this 
sample as an example 1 was performed. Consequently, annular heights were formed like the example 1. 
The height from the light transmission layer front face near the annular heights where these annular 
heights are the lowest was 20 micrometers, and width of face was 1 .8mm. Moreover, the thickness of 
the light transmission layer in a field with a radius [ equivalent to the information recording surface of 
this sample ] of 23-58nmi was settled in 98**1 micrometer, and it has checked that the thickness 
unevenness of the direction of a path became smaller than an example 1 . 
[0064] After estranging an example 4 (1st mode) lock-out means from a support base, the light 
transmission layer was formed by irradiating ultraviolet rays, rotating a rotajy table by lOOrpm, and also 
the optical disk sample was produced like the example 1. In addition, rotating the rotary table by lOOrpm 
was continued till the completion of hardening of a light transmission layer. 

[0065] The measurement same about this sample as an example 1 was performed. Consequently, annular 
heights were formed like the example 1 . The height from the light transmission layer front face near the 
annular heights where these annular heights are the lowest was 24 micrometers, and width of face was 
1.8mm. Moreover, the thickness of the light transmission layer in a field with a radius [ equivalent to the 
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information recording sur^fc of this sample ] of 23-58mm was settled in 97**2 micrometers, and it has 
checked that the thickness imevenness of the direction of a path was very small. 

[0066] What is shown in drawin g 8 as an example 5 (2nd mode) lock-out means 3 was used. In this lock 
out means 3, the radius of the mask member 34 is larger than the radius of the disk section 3 1 1mm. 
When spreading ultraviolet curing mold resin, the spin coat was performed for 5 seconds by rotational 
frequency 2500rpm, and ultraviolet rays were irradiated in [ of the last ] 1 second (1st hardening 
process). Subsequently, after estranging the lock out means 3, as shown in drawing 9 , ultraviolet rays 
were irradiated for 1 second all over the resin layer 51 in the condition of having made the disk substrate 
100 standing it still (2nd hardening process). The optical disk sample was obtained like the example 2 
except these. 

[0067] The measurement same about this sample as an example 1 was performed. Consequently, annular 
heights were formed like the example 1 . The height from the light transmission layer front face near the 
annular heights where these annular heights are the lowest was 150 micrometers, and width efface was 
2mm. Moreover, the thickness of the light transmission layer in a field with a radius [ equivalent to the 
information recording surface of this sample ] of 23-58mm was settled in 75**2 micrometers, and it has 
checked that the thickness unevenness of the direction of a path was very small. 

[0068] An example of comparison 1 lock-out means was not used, but resin was supplied to the location 
with a radius [ of a disk substrate ] of 19mm, and also the optical disk sample was produced like the 
example 1 . The measurement same about this sample as an example 1 was performed. Consequently, 
annular heights were not formed. Moreover, the thickness of the light transmission layer in a field with a 
radius [ equivalent to the information recording surface of this sample ] of 23 -5 8mm is 75**20 
micrometers, and the difference of the thickness of inner circumference and a periphery became very 
large with 40 micrometers. 

[0069] The spin coat was carried out for 3 seconds by example of comparison 2 engine-speed 800rpm, 
and also the optical disk sample was produced like the example 1 of a comparison. The measurement 
same about this sample as an example 1 was performed. Consequently, annular heights were not formed. 
Moreover, the thickness of the light transmission layer in a field with a radius [ equivalent to the 
information recording sxirface of this sample ] of 23-58mm was 96**25 micrometers. That is, although 
the average of the maximum thickness of a light transmission layer and minimum thickness in a 
measurement field was made almost similarly to an example 1 , ttie difference of the thickness of inner 
circumference and a periphery became very large with 50 micrometers. 

[0070] An example of comparison 3 lock-out means was not used, but resin was supplied to the location 
with a radius [ of a disk substrate ] of 19mm, and also the optical disk sample was produced like the 
example 2. The measurement same about this sample as an example 1 was performed. Consequently, 
annular heights were not formed. Moreover, the thickness of the light transmission layer in a field with a 
radius [ equivalent to the information recording surface of this sample ] of 23-58mm is 60**17 
micrometers, and the difference of the thickness of inner circimiference and a periphery became very 
large with 34 micrometers. 

[0071] Each sample of the assessment examples 1-5 was saved where a 100-sheet stack is carried out to 
a pin stocker, respectively. On the other hand, it saved similarly about the sample of the example 1 of a 
comparison. The front face of ejection and a light transmission layer was investigated for the sample 
which exists in the bottom after 24-hour preservation. Consequently, with the sample of the example 1 
of a comparison, contact marks were accepted in the front face of the light transmission layer after the 
light transmission layer has stuck with the sample on it and removes. On the other hand, with each 
sample of examples 1-5, it did not stick with the upper sample and contact marks were not accepted, 
either. 

[0072] Moreover, the light transmission layer was tumed down and each sample of examples 1-5 and 
the sample of the example 1 of a comparison were placed on the desk. After making each sample slide 
several times in the condition, the light transmission layer front face was investigated. Consequently, 
although the blemish was not accepted in each sample of examples 1-5, the blemish was accepted in the 
sample of the example 1 of a comparison. 
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(54) ixm<o^m} i>tmvm^^tPt(oKa:m 
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eza 
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ffi<k •? 5 ~ 3 O 0 MinB!<.>B*3B 1 OJtfl^jK*. 

im^msi m^^m^m(om-sti\ 3o~3oo/t 

i: tfffBffiiSJi*® (fc-r s c t fc J: »> m^ye^m^mm 

fSi(Dt5fBmmm<ofi&mi}\ 5 o o 1 o o . 0 o ocp-e 
&tm&mm<omit^mtik-r&mx'<ot^^i)\ o. 5~ 

S« 

cw*^ 9 ] m^m. 1 ~ 3 ot^^n*^©3ti««j«»% 
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[0 0 o n 

[0002] 

[0 0 0 33 ^(^)4'<0t>i:oi:LTv mtfDVD (Di 
gital Versatile Disk) tc^^tl&J: -7 (c^ S@ • 

BBPa (NA) LT, efa-s*i^<D^— If- 

DVD*CDi:it«-r«>i:. eS-l5^ftS«r7 SOm 
40 ;i)^&6 SOnrolc^jEU NA%0. 4 5]b^^0. 6(cS 
M-r5Ci:»CJ;»3. 6~8<gf©ffiSS« (4. 768/ 

[0 0 0 4] L)!)>U C0J:-5»!:«NAfl:-r5i:, -f^^U 
X/ (d • NA') 

50 mitea-rs. *rc. )t£fs««o&»^— if-e-ixtj^u 
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(1/2) • d ♦ In* • sine • cosfl) • NA»/ (n 

d*/jN«<-rntJJ;i'^ci:6^t>*>So IIIR^ DVDt? 
tt, af*«3!)Ji[««:CDJif*:©ffS (1. ziraeao Oltl 
(0. einnSSD frsc:i:fcJ:»). '^tVh^-'J 

[0005] tC^X. <t?5 fl5Stt<!D»il»*«^fflfB 

b < S < T€ S ft*. iiSN A {k»c J: SJiSffiSfBSES 

«fBB¥l 0-32 0 8 59€4^ffi:feJ:lf«PBiTM-l 
2 0 6 1 3^^«»i:fB«l«nrW''5o 
[0 0 0 6] iP^O. \mS^<0^f(mm^m)^^t. 
fcJ:*?. MP«NA<D:*:*t\ mtfNA*^0. 8 5S 

[0 00 7] 

[5WB*'«)K»lb* 3 k-rsaM] *- h U ryS^tc^A? 

0. imi(Bie«»wv^)t^s^*«'rsjtif JP 

«0. 6~1. 2nroB««iD3W»(*«:abTW—lf-)t 

[0 0 0 8] 8BftXSlc«V'>T3t7'-fXi^«:— «fW«c« 
W-rsi5k:«. fe:v;^h'j'*— «'ffli'"'6tiSo )t-r-fX 

ja3b'-p< k, ess • B*#tt(cs^^#^sfc«). m 

[0 0 0 9] *5S^<0B««x 3S:ifS«:^SH:1f^S 
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4 

MiSH^ji LTSgs* tz.\.m^m<o u-^~^if^m^-& 

[00 10] 

(1) ~ (1 0) cD*^t<tt)^«n5o 

(1) «t>>L.>?L«r#-r5-r-f ;^^tt«03£J$Si*±»c. S 
JO «-rsai«0)tt2iSJB««U C©3B8jS««abTlB 

5 - 3 0 0 /I iniBii±ffi (1) (oytmmtimo 

(3) mi^Mm<om^i}\ 3 0~3 0 0/imT?a6 

s±e (1) (2) (o^fonmmio 

(4) ±fB (1) ~ (3) iov^-rnjb><o)ttt««Ei** 

(5) BuieB3S*a«-tijfBS«*^e.«ra*'^si5©i9 

mi^mm(OlA&i)\ 500~100. OO OcPT&S± 

e (4) (Dyemmmw<omsi^. 

(6) iiifBKS^©«:Mes«*^e.«rabT*-?>tfjfe 
m^©©Bi{k«:Bai6-rsst?<75^ra*v o. 5~io# 
H-efes±ffi (4) sfcti (5) <oiftmmmw(om^^ 

( 7 ) B5ieF^S^a^Hl}fBS«*^ LT*> e.|fJIB 

40 *0es->t*v±is (4) ~ (6) ©t-'t'njb^ojfeifta 

43t>T, IStSSl 2 0r|iineiT'ellJE»ffi«rlHl«te«-«*-S 

±a (4) ~ (6) ©i,'>-rn*^o)ti»««(*'o»!Jt* 

(9) ±E (1) ~ (3) OC'>-rn3!»»<D3t1ta«{«:* 
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(.9) <D^1tffi^(4:<OSB£i7^. 
[00 11] 

■rJ:-?t, 4'^.>?Li 0 1 *^-r«-r-rxi'affii oo± 
SiSiBi 0 2<Di^^i»t»3ig4i^a9S6-e«$j«$nr(/'>s. 

S3««1f«fBgffi ©(^S®ti. S^dbgpe 

1 0 z(owm.^^<om-:>^>^mm<Dnmt>'^mifn^o s 

fc. ^i!ieiJ6*^?^-r5fcii). j«f*«r^a«t»fifeS 
[0 0 12] S«OgP6a. JtSiSSl 0 2*)g«-rs 

[0 0 13] ifiW^<omtism<om\<o*mvii. h3 

»c^Rf J; ^Jct'-c xi'Stg 1 0 o<o^i>JL 1 o 1 
#S3CDRtEgi53 1 -esi>ys^. isig*^#-r5^t6Jfi 

5«:rafigP3 l±k:«i^L. 04fc^5-rj:'9k:xtr>3 

Sfil oo±k:^«tD^Siii5 1 ^Jg^-rs («BgJgg 
XS) o ^t>-e. 0 5tC5^f <t^»ciaS^©3«r7'-<7. 

^sei ooA^eers-r^ (j^^mmTm . cn 

»C#oT. «Sfli^5 l<DrtSa^*^gl»3±*^5fc:46. 05^ 
-rS^^tc^figJiS l<DI^@Mi(c(i:3S«^iQiS^6;b^}^fi££ 
ns, C<J[)«8S/B5 l^HftrSCfctciO, rtSSit 



(4) 1*^2 0 0 2-6 37 3 7 

6 

[0 0 14] *5iw<osiit?^<om2«ig«T«. ain 
» (uv) ^orgitx*;i/^ts<oBsi*fc**)Wfl:-rs 

©jii«tiRi«tuT«tt®«ii»5 1 itmmt^ mm 

1 0 0*FJ!S?©3t«lC|5lfE$-a-*7!)^c,. mfliJiS 1 

©liJlS 1 «rB!<frS (^1 «OHftXS) . 
/o SlOB!ftXjeu:*l,^TJ5iex:*>;l/:^=-»». KS^S 
3«^R«gP3 1 ±U:#1frS«Bg5»Ct±^L*V\ 0 
STti. R«SJ3 1 J;«3i|ig<^»:*;^i^R«tt©T7.i'ep 

**3 4*#-rSHIS#©3*«V\ VXi^SW3 4»C* 
•pT. mmms l <0|^Sl»f*i5fe<ktfR«gP3 l ^rglt 
x^;^:^^-»*^e,JSpT^,>5o m l «Olffiftxe-eti. P3 

«gf53 1 ±MimE.t^mmitmit\.is.\<^tctb. -e^-s 

««, iHBEtc J: o T5l^-r saA:>:^j»c J: t) RtgSP 3 1 ±k: 

btc< v„ ^oi^m. RfiaP3 1 ±*>e.<SfliJi 5 1 rta 
«ii«5 i©rtH»f»riStc3s«®ffi»)±*i«»)««^c. d 
sffii oo7!)^e,stK-rs (iss#ai!traxs) . 

{•fifi OlcBeftei«) »cfiHtx*7l/4=-«*MI*UT«ft 
■r5<::4:»c<t»>. JlfflBiJB i o 2*^€.ns (S2<DH 
ftxs) c 

30 [0 0 15] !62 0Sg«-?». ^1 <Dffit«t(CJt^ 

iagP6^j:»3ii5<'rsc:^*^Rifii-efcs„ *fc. mi© 

[0 0 16] CfO<l:^t*^Tn±. 7tSil«JgfiK<0|gl 
[0 0 17] 

01 2fc^-r. C«)t1fSJ«g(*tifES««f*T'*»3. 3tl* 
»f* 1 2 0±ti:, If^ESSffit UTES« 10 4^* 
c©saui 1 0 4 ±k:3lfflBiJB 1 O 2«r«^S„ E 

s$fc:t±s^cDfc4i>ou— »f-)t«, ^^Qsaje 1 O 2* 
50 [0 0 18] mmMOims»ciiC,-irTsm^^ 
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So 

CO 0 1 9] '^K. ym3&m<om^t^^fsimt^o 

[0 0 2 01 2|s:«W©S 1 «S8«-e«x 0H3<fc 
t;02k:^-r.t^»j:x lert£x-:r;l'2±»c-rwx^'a*g 
1 0 0*«S-r-5o C«x-<Xi'Stgl OOtix tt^ffi 

T^-r x^SS 1 o o t±. tt>n:>?L 1 0 1 t)^mn7—f)V 2 

[0 02 1] i^v-'Tx EBa^SatciO^'C^i 0 1* 

i>?Li 0 1 k:3ti6]-rsflilk::fev>Tra*gS53 1 1— «k« 
titcosns 3 iifewra. oeps s*. ^2 1 ©rts 

gpii:{ec&-r-5«ii:»c<t»J. B§S*®3«lH«£-r-:/;i/2 
»cBS5n5i:«»c. 7'><Xi'S«l 00i:HS#®3 

« 1 o o^^xfmm^m 3 ©iii«57^-:r;i/ 2 'ncdh^:?? 
ffi«1tk:BB^«n-fx fi«x.{f, x-rxi'Sffii oofcffl 
3 t A^t6r& KS^S 3 ^ErtSx-y 

[0 0 2 2] :^ic. @3»c5^-rJ:-5ic. SS8g*/it±«8§ 

2(onmmicm^WL5^9^t&r^o c<otf^. ekst^- 

:/;l'2*itKWeSx »*L<«2 0~1 oorpm-e® 

ffittx^^vip-swflaiefiis^fflt^T t, <fc < . ^itn 

[0 0 2 3] ^t-""?. 0 4 <egxf * ^ eilte-r— 

•rs, ctuc**), x-zx^'sei oo±ic«fli»5 1 

[0 0 2 4] :^«c. S5U:^-irJ^vicmm^3^7^-< 




(5) ^M2 0 02-«37 37 

xi'Sffil oo*>e.i2t)ii--ro c<ot^. mmm5\(o 
0 6 fcs^-r J; ^ \cmntSi^miLTmmm 5 1 %w 

ft:L. TtSiSJil 0 2i:'f5o 06T«. ^HHE■r— 
2±Tai^i-i»«r5Hl*bT«f-«5*iV lirtE7'-:/;i/i:«giJ»«: 

[0 0 ? 5] Bas#S3<^)SiM«. i^mm 5 1 ©sife^ 

0 0*lHrtES-a-*l/>Ct*^»*H/>o fc;^L. ± 

BMk<DlSk:. -r-fX^SKl O O €rtt«!Jfl«£5S^lHHES 
20 <»il 2 0riiiia5lT. *0»*b<«l OOrpmetT"^* 

t±30rpmeU:x * b< tt 5 0 rpmt(±t?*So * 
■r^'X^Sffi*lEl<teS-***^e.F^S#S«:»fflbT 

[0 0 2 6] iSiU. COT^ST'Jg^SnSSttCiSSe 

tsi oo±icmaL-^-rv^i:t^-5raat.«5. 

[0027] !t^»<OJl!^l^»^(CiS}S?tl«V% X 

UfcJb^oT, xe:^3-h^tOlHiei!lfe*t;iHj<i^ra 
tt. Jg^-rSfiifliii 5 1 <D©S:fe<fctf^^&?a<Otti«li:jS 

3 0 — 3 0 0 /iDteft®3t3SjSM«r)g«-r5»&t«. 
^^rS<Ott£(i 1 0 0—1 00. 00 OcP. 5 

00—6, ooorpok iHiii«fra«2— 1 oii>ra©«H 

[0 0 2 8] tcltV^^X'it. ESS*a3«r-r-fXi' 

50 as 1 0 o A«€>isn-r3iSEic. mms s i oi^^^tc^ 
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ms^mmt^^iommm 5 1 <ou&ifi 5 0 o~ 1 0 

0, OOOcP, 0 0 0~5 0. OOOcPTffeS 

[0 0 2 9] *:i3. mmms I ^m^Lfzm. ^-^s* 
«ST?o^iffl«. »*b<ao. 5~io)»ra. 

$L<ti2~6S>Hi:-rs, 
[0 0 3 03 Xfer>'3-hak:J:»?)t2jSiI*Jgfi8-r5 

[00 3 1] ^(C. m2<9^«B7~Ea9(i:J:i7^ 

»i. 3atl*3 2 0— fiSfc{)^Pg«SP3 1 W^J^tC-ttft^ 
3^*43 2<ommi5\c^ R«SP3 i <t»)*S<D:*: 

[0 0 3 2] 07»Cfet>T«^JB.5 1 S 
tClHieS 0f*'±73*^?.SI^i-iK (UV) ^mM 
5 1 ©rtS»^^fJfi:fe<i:t;R«aB3 1 ±t#«E-rS«8§5 

O. 2~2Diik »*L<»±0. 5~1. 

5nini:-rs, ccomm^-^-r^^t. mmm 5 1 
mm 5 1 ifi^<opimmf>^i)^tti':)tttiftwS't-v^it 

t^^fzib. P3fig»3 1 ±»c43VT89fli® 5 1 <DrtSiBi 

UL^iy-zixmsiLtcmmsifi. mmm5i<Dpimmt^i5. 
[0 0 3 3] mi<Dmitx.mvii. ttflgjgjgxe»c^t> 
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felt s misMafe j:r/ii]$g^ffl«:^jffli-r s c 1 1 ^ , 

iHllteSc© 4 0 %t(±. 1#Jc6 0%JjU:TSSili:*^»* 
«iaeP6?gfiK*^H!ii:*S. Sfc, IB 1 ©WftXBoSf 
»±. 0. 5~2?J>m:t?*5iii:3b^ii?*bt>„ CKOjfigE^ 

^t. mmm 5 1 (Df^j^mm^c^mcommtt^imv. 
MmLrcmmi)mmm<om«Mm\cm^±tb ^ti-ncm 

[0 0 3 4] S2©.««lf!:fet^T, mmm 5 1 <OrtH!» 

Mi&fej:ifraiKSP3 1 ±<Dmm5<omm^m>xsi9\-iiSi 
Bsti#a3»c— f*e^tsttTi/>5*v c<Diitt\ mm^ 

30 [0 0 3 5] 3J?V«T. mm^3^'r^7.ifmm \ 0 0 

*>e,psHLfc^> 09jc5^-rj;-5»c. mmms KD'pii 

mtXM) , *43. T^SiiJil 0 2<0^(**^^lce!<b 
«-a-Sfci6»cax ^2<Dg!ft:XgtefeV^T^^rt««:«ai 

m 5 1 cD^feMJcBg^frs c ti)m^ 
[0036] M^b^<t: -7 ictimm 1 3ii«s 

^mmm 5 1 osft^TSTowmic, x^^s« 1 

40 0 0*±<liflE*-a-=8:l>*». lt««fijiT?erti?*5C 

t*^»*H.\ ^2<0«®«k:fet^Tt,. ^aeP6<ou 
'^'J >'^^«:f»<'fcii)tc. EflS^a3<D»M<)>e.S2©® 
fbxgtfei''T?8ttiagp 6 3b^^k:S!ft:-r s * i?<o«Bra 

fiST-IUtg? S C t L 1/ >, 
[0037] *5W«»Cfet^T, S!{t^<0WKfie?6O?S 

J:»3«PS b<t± 1 OMn»W-tx S &tc»S L< ti 2 5 /tm 

50 ju±-e«So 3S«i£]i8P*^<s-r€"Six ««o«?*Kt*fc 
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t)}^fiR«n5^ttOSP®lS5«s —Wt\c 1 0 0 /iinW 

mn. 5 O /tmJKTT'feSo Sfc, ^2©^^:* 
•3JgBK«tlSS!mflaW)llf«tts -|ftte3 00M"K 
T. Jl«^ 2 0 0 /imliiTl?**. «ttGgP6(DipSs "T 

~3nnk J:t)»*b<t41~2. 5iiin-e*S. SJttCiffi 

So ±IBffiH«:jail5i|iSO^i!]igpt±. ±s;5ri* 

C0 0 3 83 *^t?fflV-'SEaS#®l4. ■r-f;^i'S« 

•rS?5r^«, mfcTltfflT 1 0-32085 0^4>«. 
rai 0-2 4 92 6 4^4^8iv 1^1 0-2 894 899 
4^«> 1^1 1 1 -1 9 5 2 5 094^S^ HI 1 - 1 9 5 2 
5 1 ^«fc:fB«SnTV^5„ cn?>®i^«fi:ti, JtS 

#^■^lH«g^^'^,^^^ig^c«^!§«r«»•r«^*^«^nT^> 

So 

[0 0 3 9] L*»U ±C«fia¥l 0-3 20 8 509 
^mW- 1 0-24 92 6 49^a. 1tBB¥ 1 1 ~ 
1 9 5 2 5 094^«l»ca. P^^ST-^5««eW*t/> 

[0 0 4 0] ±E1#Bfl¥l 0-2 8 9 4 8 g^i^^k: 
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. [004 1] ±S«FM¥1 1-1 952 5 UtiilBte 

[0 0 4 2] L^U l^l^ffik:U> miigJB<DF^I9l»(cSS 
[0 0 4 3] B»^@0(^^(c» 

ti, «ifit«a»-r«iBo}^*'«stTa6»?. mm 
f^ik^mis^^c t *#«-r s t . «f stacks* 4 

40 [0 0 4 4] <l©J;^*Sf3fe<0KS*®lCjtfU. Hit 
^■r^S#©3t±. P3«fiP3 1 U:3a*tt3 2*SttSfc 

4i). «g«:Siixgtcfettsias^®3©«i»jav>«5§s 
taOx itJc. xt;i/3-h^icEHS#S3«r8(»?n-r 

[0 0 4 5] tu^!ma¥ 1 1-1 9 5 2 5 1 Wj^K. 
JO *^ cn»cJt'<. HI ta^-rBBS^SfcttJKTlcSlWr 
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[0 0 4 6] ttlfBlfBST 1 1-1 9 5 2 5 1 ^^^ST 

1 1 - 1 9 5 2 5 1 ^ii^^fcit'^S^a'^JjJEl?*^^ 
g-efeS. MiBlf M¥ 1 1-1 9 5 2 5 1 ^« 

[0 0 4 7] c®i^^5»««, raffias i:5a#ttt*=& 

4$(<:i6€$n«w->. Bi (c^-riBS^asa. ra«i#4« 
<DraffieP3 1 ratt«<D3d$<tt3 2 t^^-rsfe^t? 

C<D«*\ C^^tfHl 1 (A) —HI 1 (D) 

•ra. 

[0048] 01 1 (A) fc^xfEfls^gti^ na^« 
oraffisP3 1 i:. a?Rgife«o3£i*tt3 2 t^mt^o 

gP3 1 fl9ft'^^t£:J:»3ja^»tSc:i:3b^t?*5<D7?> 
f4:«ai<-rS«^^S«:t}. 3»$4i3 2<DmM64!iA<D 

*43 2iD^f**'aSra^^«'P^Si£Jill±;S:V\ f**) 

3a*«fi3 2«Oi!>:6:< i: t— eP*^RffigP 3 1 »C(pI*^-p 
TiSS!b^ili«"r5raai&«T*^T. *^Os ^n<J;t)R 

ntf it--, 

[0 0 4 9] 01 1 (B) tc^^-TESti^Stl. n«®3 
i<D»rnif^«^]»<0 1 1 (A) tamiSi!S>o PSmSf3i± 

TraffisP3 1 (ommmmT^cttmT^i^^^ i<om 

»<0)^«:s 011 (A) »cg^-r«fc^»cigta«T'«oT 
feJ:<. 01 1 (B) fCg^-r<t-?»cftS«-p«oTt>.fc 

f>. *rc, 011 (c) fcg^f Ji-^K, raffisps i®ii. 

SS'SlSB-efetjTfeAtv fc;eu 011 (C) fcfe 

v^TpgffisPs 1 (o^mc^if^tm^ t l<« 

0. 4niii«T'P«S. J?S t*^:*:*-rs^5i. 
Cr&ft<^^'rd<::^3C)^fiL<ft<S. ft^is^ 0i i 
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(D) tCa^-r J; ^{cfqffiSP 3 1 ©JlS^i^tLTt.* 

[0 0 5 01 3£ittl63 2*S»Jfc^^SlCi3V^r. R 
iKgP3 1 3fi«lfcfett53£«Ftt3 2 ©S/MtSti. b 
<»±4iiin*}i. iD»*L<«2ninWTT?«S, RffiSP 

3 lia^K^tts^a^ttiszcilg*^:*:*^^^^. S 

flJB8ii&{£[S*^RffigP3 1 Oi^^lpl^mtl^^tUiiSi^. 

4^B§« 5 1 <oa:^ri^k:43tts^Sty&*^:*:€ < ftoT u 

ftS<DT. ±CS'Mtg«»*L<t40. SnnOJLh. J: 
•3»*b<ttO. 7ninKt±Ta6S„ 3£l$tt3 2©«St± 

%#*bTSa8tSmtf*V>*^ »*b<»4 5--l 0 
OniiK J:»)»*U<t±l 0~3 0n«fr«o 3a*ttl3 2 

•3. *fc> itg^feLkK <fts. 3d#l»3 2*^S 

20 [0 0 5 1 3 ra«ffl3 1 OfiStt^ -r-f Xi^SffiOtf^i 

?Li o 1 <DitgJ:t)t.:*:S<. ^ 7.^WS.f}^M 

^*?8i5Ai«Rtg»3 l©TaDk:0»)j&/u-e*-C^?L 
1 0 i<o^S (-r-^x^Sfiort^®) *}^??>-rsc:t 
A^^SOTx RffigP3 1 (Ditg»i4iiC>iFL 1 O 1 cDtfSJ: 
»)t>4nmtt±, 4*»C8iiinK±**t->{lkjWif*H/>o * 

«ffiSffi®rtS<J;t)fc3BinJiU:x «ftc5iiinW±/hSt,-«C 

1 3 0nii«*®Jt-r-yXi'»c*^M*Sffl-rS«^»c 
Rffiff3 1<D^gti2 0~4 0niik 1#(C2 5 — 3 8 

[0 0 5 2] gfls#@<D«s^mi$(cfS£$n-r. ^ 

ne.<02iSlja:*fflt^fca-&«3Rtfa&r3T>£.J:V^, s 
fc. RffigP3 1 i:3a$*fi3 2t€:«Sft5««ft-?.«lfiK 

[0 0 5 3] mm^3<omS. #(CR«t»3 1 (D^^ 

3 <D^*'^t5JSfc3t bsintc < ttntf . 

a£D^fC#i©bfc^^&ffitDi5t#*^SatftS. ^®1S 
JO ««»*bl''. 
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[0 0 5 4] ^(<:^ :l^^<09S.{is^^^oy^Wifim&^U 
[0 0 5 5] 3atSi*l 2 0«, «f*OB!ltt*«li*-r5 
0. 2—1. 2tim. »*L<»±0. 4-1. Zmtttl 

«:i 2ot±, mno:>msmmf.iimmcmmis>'^mm^ 
fevra^tjcnsy;!/-:?" i 2 i a. 0 ' 

;i/-:/i 2 1 fass^3tA«fia*^e.aT#itiffl!itc# 

[0 0 5 6] 1 0 2«, ^— tf-)ie*38j@-rs 
it)b\cm^^^t^o ^ffm&m<omtnt. 30-30 

■ess, )taiaa3b^c:nj:DWv>i:. Jtaaaii^ 

5. 

[0057] 

[0 0 5 8] 1tSl«««f'r5l:;-y>«r}g«L//'cxw;^^' 
ttStl^f* 5!;-:J?^-h»> il-Sl 2 Onm, rtS 30 
(*4>IL<Dtt® 1 Smik JIS 1 . 2 ran} ©SStC^ A 

[0 0 5 9] ^l^^-C. 1 ©SItiifefiJfflbT. 

airaik s« 2 oiBB-e**. 

[0 0 6 0] $-f, EKSt^— :/;^%6 0rpmT•lHI<i^•^^• 
**^?.^^^^®lei^kS«^Bi c±B^^>^{tmxfmsio) 

SD30 1> 2 5"C»C;feti^S«igf500cP) «r^mfi3 40 
2©^r|.jgBk:«l&U ?5?V»-e, HC-r-r;!/* 8 O O rp 
mT- 5 #raiHlte* -Its C i: »c «fc •? fijCSI^JiSffitSSSB 

[006 1] c<o^>-:/)\^(Dmsmm<om^^. u-^ 
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2 0 fim. 1 . SmnTSofcc CKDIfvy;!' 
OltSiSaJffi»i:ffi^t-s¥S2 3-5 8nin©tl«tC^tt 

9 7±2 finKDieBl'itClR^t), 

[OOP 2] ^«5ga2 (^lg).«S«l) 

mfMmiitmmm ti^x B^ffc^ajsi© k 2 o o 9 (2 

5 1Ck:fe(t5ttft2 5 0 OcP) lHrt^2 5 0 0 

rpm-e 4 IJ'MX e i'n- h Lfc«*H±^0>I 1 tmiSkK 

3 0/tnu 1lS*'2iiinT?*o/£:. C ©-y- vy;l/©1S 
ffliaflffifcfflS"rS^fiS2 3-5 8ran©®«»<::fettS)t 
SJ8Ji©JP*a7 8±2 /imtJ^lRSt*- g;&lRl©»S€? 

[0 0 6 3] mmma mi(otm) 

@1 1 (A) »c^R-rKS#®«:rat^fc«*^«*«CT 1 t 

BIS#Sk:fev>T. R««3 1 i:©»^fire©3a^3 
2©itS«o. 7iiiB-^fe-pfc. c©tJ-vy;l'»c-:3V^T* 

isnicmiehm'^^itixi^^tc, <i©^«ciSPa, sa« 
aai^«iFTfi«>ffii'')^iiiB$ai;&'&©s$A^2 0 ^ 

nk IS*M . SnmTfe-arc. *fc. il©'9-:^y;l'©1t« 
SS®t«a-rS¥S2 3 — 5 8ran©^«»cfeti^SJta 
iliji©@$(i9 8±l ftmlclR$»)> m^<omas^ 

[0 0 6 4] ^«iff!i4 imi(omm 

0 0 rpm-eisrtteS-«***^?.S?i1^«S^BaS*-r5il 4:1c J; t) 
)tSjiii*}gfi8L'fc«*ni*iS0ai i:l^aK:LT, )tx 

jiaH©«<k^*'e 1 O Orpm-^JEIIES^Stttfe. 

[0 0 6 5] ctD-*)->f)i'\c-:>i>x^mmi tmis^tam 

l,'>)tS3S®«E3!)^&©iS**^2 4 Min- ti*^! • 8nin-p 

So^io Sfc. c©-t*->':^;l/©1tSI^S®k:<i^-rsi|i 
g2 3-5 8nin©^«tC:fettS)t^M©»5t±9 7± 

[0 0 6 6] ffe«igll5 (m2©SieD 
EBS#®3i:bTH8»C3^-r"t>©*«i'''fco C©KS# 
®3tCfet^T. •^X^'em3 4©ifiS«:. R«gP3 1© 

t±. 15rt£Sc2S0 0r(«iT5^Xi;V3— h*ffV\ 
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m^<D 1 #rajc. mnu^smLTz (.m i ©^fbx , 

•5k:. t'wx^SSi oo«»±s-a-fc«®if«JliS«5 

m) o <in&ijm«5ifiS0<i2i:iPi«K:bT. itf-iT.^ 

[0067] <i ^^:■^^,^T*saM l t |SIfil*SiJ 

(,>>tejS^/i^a««&(9Atr«tl 5 0 urn, mtl^ZmVSt JO 
2 3 — 5 Smiw^jfligEtc^fettSyeSiaJiOiP^ti? 5±2 

[006 8] ittgglJl 

3-rS¥S2 3—5 8nin<0««»C:fettSJt)gj§Jl<0©« 
ti7 5±2 0 itm-efeD. rtSt^1-Jii:©JP5©llt±4 

0 Mnii:fii«>T:*:« < »o:feo 

r0 0 6 9] ittggtJ2 

lUKStS 0 0 rpmt? 3#H:^ If Va— h UfcS*H±Jt« 

■9-vy;l/flDlt«Eai®tfflS-rS*g2 3-5 SnmflDSI 
ige(c:&tt^)^£Sa9Ji09$»9 6±2 5 iin(^$>r>1to 30 

m t9imt<DmfE<omti^ 5 o nmtmtbxizfs < *o 

[0070]a^M3 

»::«fli*«iteUfcS*'«SiaS0!l2i:ra«JcLr, Jt'r^ 

t±6o±i 7 iimvs>*?. pimt9ymt<om^<omit3 

[007 1] SM 

ICI OOttX^'-yi'bfcttjgT-«l?Lfc. lt«fi»J 

1 <0-9-v:/;I/k:oi,-»Tfe, ^tLTftfifLfc, 2 4^ 
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rco -tJx 5isfi0>ii-5<D^-9-i/r^i/'et4. ±<o-9-i/r 

[0 0 7 2] *fc. *SS«>Il-5<D^-9-vy;l':ej:lfJt 
[Biaofafiii^:!^!!^] 

[0 2] yi^m<omtT.m^mmt^msmT$>^, 

[0 5] ?t^»<oSitXS«r»t«3-r5»f®0-P»S. 

106] ^t^@(osij&x€;&§»q^-r-sersa7&%. 
[07] 9smm<ommTM^mmtzmmsTii,is>o 

[08] Jt^®<OSjtX:g«:mwrs»fffi0T?feSo 

[-09] m^mo^^xm^mmtzmmB-^^^o 

[010] •r-fXi'S«±0«lii« 01^jS«) *g^-r 

[011] (A) - (D) «Bas^s<D«i«e>i*^-r»f 

[012] 3^$B(KI4:<D«}j£m^-rSiSj;»f90T% 

So 

[»?F#«ittW] 
2 iHrtE-r— 

2 1 ^ 

3 sm^m 

3 1 ra«t8is 

3 2 ^WtA 

3 3 OSP 

3 4 -^X^gPW 

4 

5 m^m 

5 1 <Sil§J§ 

6 mfzom 

1 0 o r-<xi^S« 

1 o 1 fpjL<iL 
1 0 2 

1 2 0 smm» 

1 2 1 

1 0 4 S3n 
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1fBa2 0 0 2-6 3 7 3 7 
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